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REFERENCE CAMERA LENS IMAGE PLANE 

PLANE (SIMPLIFIED) (CCD SENSOR) 

FIG. 1A 




REFERENCE CAMERA LENS IMAGE PLANE 



PLANE (SIMPLIFIED) (CCD SENSOR) 
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Program 1 : DE2PIV 



Read in 3-iinages from the 3 CCD camera 
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Setup Pre-Processing Parameters 
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Find Particle Peaks 



1. Locally Identify Peaks 

2. Based on input, build particle around peak 

3. Account for particle overlap 




Program 2: FINDPART 
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Read Output Results from DE2PIV 



Build Particle around the Peaks 
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1. Min/Max particle size is inputted 

2 Slope threshold is used to determine 
particle boundaries and build support sets of 
pixels 

3. Support Sets are used to optimize the 
particle parameters (max, intensity, size, 
center coordinates) 



Dewarp particle coordinates to 
accomodate for non-linear imaging 
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Identify Particle Triplets per p Dint using the condition that 



triplets must form an inverted 



1. Take calibration image of known pattern 

2. Distortions are determined by what is 
acquired versus what is known from 1 

3. Dewarping file outputted, and used to 
dewarp particle coordinates 



equilateral tnangle. Each of 



the particle exposures on the CCD's may be used to identify 
multiple particles to accomodate for particle exposure 
overlap 







Determine the 3D coordinates from size of triangle pattern 
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Output 3D particle spacing by Location, Size, L Intensity 



FIG 11 



Program 3: FILTERPART 



Input result from FINDPART 



Input parameters to identify: 
a)Volume of Interest 
ti)translate dataset 
c)rotate dataset 
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Deterimine radius based on intensity 
(input from calibration dataset and Mie 
scattering formulation) 
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Calculate size-re 



ated terms (size 



histograms, void fraction. .) 




Output particle data field within the 
constraints given in the input parameter 
file. 



Program 4: FINDFLOW 



Read in 3-D particle data pairs from FiNDPART 
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Setup flow window lattice specifying 
voxel size and voxel spacing 



1. For each window, calculate velocity to 

obtain velocity field in 3-D space. 

2. Use this to do a second run. where in 
the correlation, the second voxel is now 
locally shifted as given from the data set 

which resulted from the first run 

3. This part also includes the ability to 
detect outliers and re-interpolate them 



1 . 3-D correlation of particles within voxel 

2. Correlation is done not by pixels, but by 
particle location, and size 



Output result as 3 components of velocity 
within the spatial cube 
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Program 5: FILTERFLOW 



Read input, which are the velocities in a cubic 
volunne 
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Input parameters to identify 
a)Region of Interest 
b) velocities of Interest 
c)Outlier correction 






